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DETAILED ACTION 
Claim Rejections - 35 USC § 101 

1 . 35 U.S.C. 1 01 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

2. Claims 1 1-23 are rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter. 

Claims 1 1-23 are directed to "A computer-readable medium". The specification 
defines computer readable media as including "carrier waves" and "modulated data 
signals" (see page 7 of the specification). These are equivalent to a so-called "signal". 
A signal, as a form of energy, does not fall within one of the four statutory classes of 35 
U.S.C. 101 (process, machine, composition of matter, or manufacture), thus claims 11- 
23 are non-statutory. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 1-5, 8-15, and 19-23 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Accardi et al. (U.S. Patent Application Publication 2002/0002455). 
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In regard to claim 1, Accardi et al. disclose a method of identifying an estimate 
for a clean signal random variable representing a portion of a clean signal found within a 
noisy signal, the method comprising: 

defining a mapping random variable as a function of at least the clean signal 
random variable and a noise random variable (the DFT coefficients of a clean signal X 
and noise signal Ware defined as random variables, page 1 , paragraph 9; a random 
variable of the estimated amplitude A is defined as set forth in equation 8, page 1, 
paragraph 1 1 to page 2, paragraph 14; the estimated amplitude A is further defined as a 
function of the clean speech random variable X, see equations 9, 11, and 13, and a 
function of the noise random variable W, see equations 9, 12, and 14); 

determining a model parameter that describes at least one aspect of a 
distribution of values for the mapping random variable (expected values of the speech 
random variable X and the noise random variable W, page 2, paragraph 18 and 
equations 13 and 14); and 

using the model parameter to determine an estimate for the clean signal random 
variable from an observed value (equations 13 and 14 are used to determine the 
estimated amplitude, which is used to determine the estimated clean signal random 
variable X, page 2, paragraph 14 and equation 7). 

In regard to claim 2, Accardi et al. disclose defining the mapping random variable 
as a function of at least the clean signal random variable and the noise random variable 
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comprises defining the mapping variable as a ratio of the clean signal random variable 
to the noise random variable (signal, to noise ratios, page 2, paragraph 18). 

In regard to claim 3, Accardi et al. disclose determining a model parameter 
comprises determining a mean of the mapping random variable (an expected value of a 
random variable is equivalent to the mean of a random variable, equations 13 and 14 
and page 2, paragraph 18). 

In regard to claim 4, Accardi et al. disclose using the model parameter to 
determine an estimate of the mapping random variable (equations 13 and 14 are used 
to determine the estimated amplitude, page 2, paragraph 14 and equation 7). 

In regard to claim 5, Accardi et al. disclose defining the mapping random variable 
as a function of at least the clean signal random variable and the noise random variable 
comprises defining the mapping variable as a ratio of the clean signal random variable 
to the noise random variable (signal to noise ratios, page 2, paragraph 18). 

In regard to claim 8, Accardi et al. disclose determining a clean signal model 
parameter that describes at least one aspect of a distribution of values for the clean 
signal random variable (expected value of the clean speech, page 2, paragraph 18 and 
equation 13); and 
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using the clean signal model parameter to determine the estimate for the clean 
signal random variable (equation 13 is used to determine the estimated amplitude, 
which is used to determine the estimated clean signal random variable X, page 2, 
paragraph 14 and equation 7). 

In regard to claim 9, Accardi et al. disclose determining a noise model parameter 
that describes at least one aspect of a distribution of values for the noise random 
variable (expected value of the noise, page 2, paragraph 18 and equation 14); and 

using the noise model parameter to determine the estimate for the clean signal 
random variable (equation 14 is used to determine the estimated amplitude, which is 
used to determine the estimated clean signal random variable X, page 2, paragraph 14 
and equation 7). 

In regard to claim 10, Accardi et al. disclose determining the noise model 
parameter comprises determining the noise model parameter from noise estimates 
collected from the noisy signal (determined from the noisy speech, page 2, paragraphs 
19-21). 

In regard to claim 1 1 , Accardi et al. disclose a computer-readable medium having 
computer-executable instructions for performing steps comprising: 

defining a random variable as a function of a signal-to-noise ratio variable (a 
clean speech random variable X is defined as a function of a estimated amplitude A 
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which is further defined as a function of a signal to noise ratio variable, page 2, 
equations 7, 8, 11, and 12, and paragraphs 14 and 18; additionally, equation 8 defines 
R, determined from noise, as a function of a signal to noise ratio variable); 

determining distribution parameters for the signal-to-noise ratio based on the 
defined function (expected values of the clean speech and noise, page 2, paragraph 18 
and equations 13 and 14); and 

using the distribution parameters to determine an estimate of the signal-to-noise 
ratio (signal to noise ratios are estimated, page 2, paragraph 19). 

In regard to claim 12, Accardi et al. disclose the random variable comprises a 
clean signal random variable representing a portion of a clean signal (Xis a random 
variable representing clean speech, page 2, paragraph 14). 

In regard to claim 13, Accardi et al. disclose the random variable comprises a 
noise signal random variable representing a noise in an observed signal (R represents 
noise observed in a signal, page 2, paragraph 19). 

In regard to claim 14, Accardi et al. disclose defining a random variable further 
comprises defining the random variable as a function of an observed value (the 
estimated amplitude depends on R, see equation 8, which is determined from the 
observed noisy speech, page 2, paragraph 19). 
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In regard to claim 15, Accardi et al. disclose determining a distribution parameter 
further comprises approximating at least a portion of the defined function with an 
approximation function (the a-priori SNR is estimated by equation 16, page 2, 
paragraphs 19 and 20). 

In regard to claims 19 and 20, Accardi et al. disclose using the distribution 
parameter to determine an estimate of the random variable, where the random variable 
is a clean signal random variable representing a portion of the clean signal (equations 
13 and 14 are used to determine the estimated amplitude, which is used to determine 
the estimated clean signal random variable X, page 2, paragraph 14 and equation 7). 

In regard to claim 21 , Accardi et al. disclose determining a distribution parameter 
further comprises determining the distribution parameter based on a model parameter 
that describes a distribution of clean signal values, each clean signal value representing 
a portion of a clean signal (expected value of the clean speech, page 2, paragraph 18 
and equation 13). 

In regard to claim 22, Accardi et al. disclose determining a distribution parameter 
further comprises determining the distribution parameter based on a model parameter 
that describes a distribution of noise values (expected value of the noise, page 2, 
paragraph 18 and equation 14). 
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In regard to claim 23, Accardi et al. disclose determining the model parameter 
from an observed signal (the estimated amplitude depends on R, see equation 8, which 
is determined from the observed noisy speech, page 2, paragraph 19). 

Allowable Subject Matter 

5. Claims 6 and 7 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: Claim 6 requires approximating a function of the mapping random variable 
using a Taylor series expansion. Accardi et al. provide no mention of a Taylor series 
expansion. Furthermore, while the Taylor series expansion is well known, it is not 
readily apparent (i.e. obvious) how Accardi et al. could be modified to incorporate a 
Taylor series expansion to approximate a function of the mapping random variable. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Ephraim et al. {Speech Enhancement Using a Minimum Mean- 
Square Error Short-Time Spectral Amplitude Estimator and Speech Enhancement 
Using a Minimum Mean- Square Error Log-Spectral Amplitude Estimator) disclose using 
a signal to noise ratio as a random variable. Attias et al. {A New Method for Speech 
Denoising and Robust Speech Recognition Using Probabilistic Models for Clean 
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Speech and for Noise) disclose defining clean speech and noise as random variables. 
Kim et al. (U.S. Patent 6,778,954) disclose defining the signal to noise ratio as a 
random variable. Boll et al. (U.S. Patent 4,897,878) disclose defining an optimal 
estimator as the ratio of two random variables. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brian L. Albertalli whose telephone number is (571) 272- 
7616. The examiner can normally be reached on Mon - Fri, 8:00 AM - 5:30 PM, every 
second Fri off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Hudspeth can be reached on (571) 272-7843. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Sen/ice Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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